Gadolinium neutron capture therapy (GdNCT) of melanoma cells and solid tumors with the magnetic resonance imaging contrast agent Gadobutrol.
The therapeutic gain of neutron capture therapy with a neutral macrocyclic gadolinium (Gd) complex (Gadobutrol) was evaluated through in vitro and in vivo studies in a beam of low-energy neutrons. Neutron irradiation for both the in vitro and in vivo studies was performed in a beam of low-energy neutrons produced by the research reactor of the Hahn-Meitner-Institut, Berlin. Malignant melanoma cells of human origin were irradiated in the presence or absence of Gadobutrol. In vivo irradiation was performed on tumor-bearing nude mice. The tumor site was irradiated subsequent to intratumoral injection of Gadobutrol and compared with irradiation in the absence of the Gd complex. In vitro studies showed a Gd-dependent delay of cell proliferation as a consequence of neutron irradiation. In animals, intratumoral administration of the Gd complex at a dose of 1.2 mmol Gd/kg before neutron irradiation results in a significant delay in tumor growth with respect to the control groups. In vitro and in vivo studies showed a therapeutic benefit with the neutral Gd complex and suggest Gd-containing magnetic resonance contrast media are potential candidates for neutron capture therapy. The Gd dose used in the irradiation experiments was four times the presently accepted high dose in clinical magnetic resonance imaging.